Cct ober 29, 2002

VEMORANDUM FOR: Robert Zurfl uh
Loui si ana Geodeti c Advi sor

FROM Charles W Chall strom
Director, National Geodetic Survey

SUBJECT: [ NSTRUCTI ONS:  LOUI SI ANA EVACUATI ON ROUTE SURVEY -
STATE ROUTE 1 - RACELAND TO GRAND | SLE
Task Nunber: 18K6D10PLA

GENERAL :

The National Geodetic Survey (NGS), in accordance with the Nati onal
Hei ght Moderni zation Initiative, will advise and assist the Louisiana
Spatial Reference Center (LSRC) in their effort to determ ne heights
al ong hurricane evacuation routes in southern Louisiana. These
heights will be critical in predicting inundation from storm surge.

Some additional benefits associated with the National Height
Moder ni zation Initiative are:

* Repl ace | abor-intensive, high-cost |eveling procedures with new
cost-efficient GPS technol ogy

* Decrease survey costs associated with flood plain and ot her
mappi ng and G S activities

* Provide nore accurate nodeling for storm surge prediction

* | nprove disaster preparedness.

PURPOSE:

Under the agreenment between NGS and LSRC, NGS will provide LSRC with
a team of Hei ght Mddernization Specialists (HM5). The HVS w ||

provi de coordi nati on, assistance, and technical advice in their

effort to determ ne accurate heights along the hurricane evacuati on
route - State Route 1, from Raceland to Grand Isle.

N NGS21: DHendr i ckson: 713-3194: ang: 10- 23- 02
A: \ LAEVAC



SPECI FI CATI ONS

Project requirenments for the observations are as foll ows:

*

*

Ensure 5 cmellipsoid height |ocal accuracy

Establish at |east 6 “control stations” spaced about 15 to 20 km
apart along Louisiana State Route 1, Raceland to Grand Isle, using
exi sting bench mark or horizontal control points. The contro
stations will be observed with two 5 % hour sessions at 15 second
epochs at 10 degree el evati on nask.

Use existing benchmarks or set PK nails at regular intervals and at
hi gh points and | ow points along the road to determne their
positions and el evations using GPS “stop and go ki nematic” nethods.
Each point will be staticly observed at |east four different tines
for a mnimumof 5 mnutes at epoch rate of 5 seconds and 10 degree
el evati on mask.

Note: The six control stations, fromabove, will be occupied at
the sane tinme at epoch rate of 5 seconds and 10 degree
el evati on nask.

Perform conti nuous kinematic GPS survey La. State Route 1, Racel and
to Gand Isle, for determning the road profile, observing at

1 second epoch rate and 10 degree el evation mask. The kinematic
survey will be divided into a nunber of segnents being between two
control points with an overlap of at least 1/10th of a mile. There
will be a file for each segnent with a nam ng convention of:
starting control station ID and the ending control station ID

Note: The six control stations, from above, will be occupied at
the sane tinme at epoch rate of 5 seconds and 10 degree
el evati on nask.

Data fromthe CORS in the region are to be used in the processing and
are to be tied to. There are 14 National CORS in the area, including
one Cooperative CORS. Seven of the National CORS are in Louisiana;
three are in Texas; two are in Mssissippi; and one National and one
Cooperative CORS are in Arkansas.

The seven CORS in Louisiana are: Wnfield (WNFL), Hanmmond (HAMM),
Boothville (BVHS), Cocodrie (LUMC), English Turn (ENGL), Lafayette
(KJUN), and Lake Charles (MCNE). The CORS in Texas are: Beaunont
(BEA5), Galveston (GALl1), and Pal estine (PATT). The two Nationa
CORS in Mssissippi are Stennis (NDBC) and Vicksburg (VICl). The
Nati onal CORS in Arkansas is DeQueen (DQUA) and the Cooperative
CORS (LROC) is located at Little Rock.
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Positions for and data fromthe CORS are avail able fromthe NGS web
site.

In general, station occupation and observing procedures must be
carried out according to appropriate sections of the "NGS Operations
Handbook" and the current applicable receiver field manuals. Data
formats and digital file definitions are given in "lInput Formats and
Specifications of the National Ceodetic Survey Data Base," Vol une |
Hori zontal Control Data, Federal Geodetic Control Subconm ttee,

Sept enber 1994, revised and reprinted Novenber 1998. Success in
nmeeting the accuracy standards will be based on repeatability of
nmeasur enent s and adj ust ment residual s.

CGeneral specifications for the project are given in "Geonetric
Ceodeti ¢ Accuracy Standards and Specifications for Using GPS Rel ative
Posi ti oni ng Techni ques," Version 5.0: dated May 11, 1988, reprinted
with corrections August 1, 1989. Specific project criteria and
deviations fromthe general specifications are given in the follow ng
sections.

Data Acquisition - Data collection nust be acconplished as specified
in the appropriate dual -frequency receiver field manuals in the
conpressed node at a 15-second epoch collection interval. The GPS
receivers nust be dual -frequency and full-wavel ength. Track
satellites down to a 10-degree el evation angl e.

Record weat her data just before, imediately after, and at the md-
poi nt of each session. Meteorological data shall also be collected

i mmedi ately after an obvi ous weat her front passes during a session
and i mredi ately before it passes, if possible. Pressure and relative
hum dity neasurenents nust be nmade near and at about the height of
the GPS antenna phase center. Indicate in the log the |ocation of

t he baroneter and psychroneter

Survey operations shall be conducted with due regard to the safety of
personnel and equi pnent. Contact with the airport traffic contro
tower is mandatory during surveys at any controlled airports.

Vector Conputations - Data nmanagenent, quality review of collected
data, and final vector processing for the survey will be acconplished
usi ng PAGES. Vectors shall be conputed in the International Earth
Rot ati on Service Terrestrial Reference Frame (I TRF) system using the
nost current epoch and precise | GS ephenerides. Use 30-second epoch
intervals for data processing. Mnunent positions will be used for
CORS when avail abl e, otherw se, antenna reference point (ARP)
positions will be used. Messrs. Rick Foote and Edward Carl son,

N NGS21, will be responsible for the processing.
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GPS “stop and go kinematic” data will be processed using Trinble's
GPSur vey.

Ki nemati ¢ Survey data will be processed using Trinble s GPSurvey.
The control station 5-second data will first be interpolated to one
second before bei ng processed.

The project data will be processed in 24-hour sessions (or slightly
longer if the observation session crosses 0000 UTC) in order to
utilize the 24-hour data sets collected at the CORS

The “fixed baseline” option in PAGES will be used to conpute direct
basel i nes between the CORS. The “fixed baseline” schene will depend
on the location and reliability of the CORS used in this project.

For stations where weather data are not available, or are suspect,
predicted values will be computed and used based on the station's

| ati tude, hei ght above nean sea level, and tinme and day of year. Use
15 degrees as the cutoff elevation angle in data processing. A
cutof f angle of 10 degrees may be used when necessary to inprove
results.

The type of final solution, L1 versus ion-free, will depend on the

l ength of the vectors. For vectors which are less than 10 kmin
length, the final reduction will consist of a L1 fixed solution.
These vectors will be conmputed in a separate processing session from
the | onger vectors conputed in an ion-free sol ution.

In general, vectors greater than 10 kmin length are to be conputed
in an ion-free fixed, or partially-fixed, solution. 1In all cases,
i nteger anbiguities will be fixed for each vector whenever possible.

The quality of collected data shall be determined fromthe plots
generated from PAGES, by analysis of repeated vectors and/or

conpari son of station positions, and free adjustnent residuals and/or
| oop m sclosures. In addition, a constrained adjustnent constraining
all CORS will be perforned.

Ed Carlson will performall quality checks for conformance wth NGS
format standards such as executing software prograns COWGEB, OBSCHK
and OBSDES. The final |ITRF vectors will be assessed and transforned
to the NAD 83 coordi nate system using program ADJUST.

The data and results will be submtted to the Cbservation and
Analysis Division. Al B-files and Gfiles nust be conplete,
i ncl udi ng *25* and *27* records.
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Station Descriptions - Station recovery notes nust be submtted in
comput er -readabl e form usi ng WDDPROC software. |Include the nane,
address, and, if public ownership, the tel ephone nunber of the
responsi ble party. Do not include the tel ephone nunbers of private
property owners. M. Zurfluh will be responsible for the
descri pti ons.

Speci al Requirenments - Antenna set-up is critical to the success of
this project. Fixed-height tripods are preferred for all receivers.
Fi xed- hei ght tripods shall be tested for stability, plunb alignnent,
and height verification at the start and end of the project. The

pl umbi ng bubbl es on the antenna pol e of the fixed-height tripod nust
be shaded when plunbing is performed. They nust be shaded for at

| east 3 minutes before checking and/or re-plunbing. Also, the
perpendi cul arity of the poles nust be checked at the begi nning of the
project and any other tine there is suspicion of a problem

When a fixed-height tripod is not used, the height of the antenna
must be carefully neasured to prevent station set-up blunders from
occurring. Tribrachs used for these set-ups nust be checked and

adj ust ed when necessary. Totally independent neasurenents of the

ant enna hei ght above the mark in both netric and English units nust
be made before and after each session. Soneone other than the
observer nust check the nmeasurenent conputations by carefully
conparing neasurenents and then entering his/her initials on the |og.
Some GPS ant ennas have detachabl e ground planes and radones. In
order to help identify what exactly was used at a particular site, it
woul d be useful to have a snapshot of the setup. Al observers
shoul d take a photograph of the setup, if possible, with a close-up
of the antenna as viewed fromthe side.

In addition, digital photographs of each survey mark are required.
See “Requirenents for Digital Photographs of Survey Marks & CORS
Antennas,” Version 5, for specific information

Al so, a rubbing of the stanping of the mark nmust be made at each
visit to a station. If it is inpossible to make a rubbing of the
mark, a plan sketch of the mark nust be substituted, accurately
recording all markings.

Al so, for each station visited, a visibility obstruction di agram nust
be prepared and the TO REACH description carefully checked for errors
or om ssi ons.

Lastly, the follow ng nust be recorded on the GPS Station Gbservation
Log form (avail able at http://ww.ngs. noaa. gov/ PROJECTS/ FBN and click
on the Forms |ink) at each occupation of a station:




(1) receiver manufacturer,

(2) antenna manufacturer,

(3) receiver nodel nunber (part numnber),

(4) antenna nodel nunber (part nunber),

(5) the conplete serial nunber of the receiver, and
(6) the conplete serial nunber of the antenna.

Success of this project requires that the highest quality GPS data be
collected. Therefore, during each station occupation, the operators
shal |l carefully nmonitor the operation of the receivers. Any
irregularities in the data due to equi pnment mal function, DOD adj ust -
ment of the satellite orbit, obstructions, etc., nust be reported to
t he Project Devel opnent Branch, N NGS21, as soon as possible and
noted on the observing log. |If the quality of observations for an
observing session is questionable, notify the Project Devel opnent
Branch i medi atel y.

The survey team shall not depart the project area until they have
guality reviewed all data and advi sed N NGS21.

GPS DATA:

Visibility tables and plots of the present satellite constellation
for Cctober 19, 2002, have been revi ewed and an observi ng wi ndow

sel ected. (Qbservations are to begin at 1315 UTC. (It should be
noted that PRNs 17 and 21, up for part of the observing w ndow, are
unhealthy.) For operational use, current data nmust be generated with
Trinbl e m ssion planning software or from program SATVAP

A project report and data listed in Annex L of "lnput Formats and
Specifications of the NGS Data Base" and in the attached addendum for
t he adjustnent portion of the project nust be transmtted. Any data
consi dered suspect as to quality in achieving accuracy standards
shoul d be sent via FedEx inmmediately for office review Backup of
transmitted data nust be held until notified by the Project

Devel opnent Branch, N NGS21.

The data set collected during the project shall be named

"l aev102d. 1034". Al records in connection with this project shal
be titled “LOU SI ANA EVACUATI ON ROUTE SURVEY.” The project numnber
(accession nunber) is GPS-1763.

LI Al SON:

Li ai son nust be maintained with designated offices at the Nationa
Ceodetic Survey headquarters | ocated at:



1315 East-West Hi ghway
Silver Spring, Maryland 20910-3282

Questions and probl ens concerning survey field operations should be
directed to:

St ephen J. Frakes

Chi ef, Project Devel opnent Branch
Spati al Reference System Division
N NGS21, SSMC III, Station 8853
Tel ephone: 301-713-3194, ext. 111
Fax: 301-713-4316

e-Mail: Steve. Frakes@oaa. gov

Questions and probl ens concerni ng adj ustnent processing should be
directed to:

Maral yn L. Vor hauer

Qobservation and Anal ysis Division
N NGS4, SSMC |11, Station 8562

Tel ephone: 301-713-3176, ext. 104
Fax: 301-713-4327

e-Mail: Maral yn. Vor hauer @oaa. gov

Questions and probl ens concerning vector processing should be
directed to:

Jul i ana Bl ackwel

Field Operations Branch

Cbservation and Anal ysis Division
N NGS41, SSMC Ill, Station 8458

Tel ephone: 301-713-3215, ext. 108
Fax: 301-713-4327

e-Mail: Juliana. Bl ackwel | @oaa. gov

Questions and probl ens concerning using CORS data in processing
shoul d be directed to:

Nei |l Weston
Ceosci ences Research Division
N NGS6, SSMC IIl, Station 9830

Tel ephone: 301-713-2847, ext. 202
Fax: 301-713-4475
e-Mail: Neil.D. Weston@oaa. gov
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Questions and probl ens which could affect the technica
the project should be directed to:

Dougl as R Hendrickson (Stephen J. Frakes)
Proj ect Devel opnent Branch
Spati al Reference System Division
N NGS21, SSMC Ill, Station 8717
Tel ephone:  301-713-3194, ext. 127 (ext. 111)
Fax: 301-713-4316
e-Mail: Doug. Hendri ckson@oaa. gov
(Steve. Frakes@oaa. gov)

The NGS project coordinator is:

Robert Zurfl uh

State Land O fice, Room 1201
P. O Box 44124

Bat on Rouge, Louisiana 70804
Tel ephone: 225-219-0512

Fax: 225-219-0513

e-Mail: Robert. Zurfl uh@oaa. gov

The contacts for the project are:

and

Cifford Mugnier

Loui siana State University

Surveyi ng, Ceodesy, and Phot ogramretry
12408 CEBA Bui |l di ng

Bat on Rouge, Louisiana 70803

Tel ephone: 225-578-8536

Fax: 225-578-8652

e-Mail: cjnte@su. edu

Ti m Gsborn

Nati onal Ccean Service

Tel ephone: 337-482-0677
Fax: 337-482-0672

e-Mail: Ti m Gsbor n@oaa. gov

adequacy of

Nanmes and tel ephone nunbers of |ocal contacts are given in the
station description nmaterial.

ADDRESS:

Keep N NGS21 inforned of the party's post office,

and tel ephone nunber at all tines.

physi cal address,



PUBLI CI TY:

See "NGS Operations Handbook," Section 1.4.1.

EXPENSES:

Expenses for this project will be charged to task nunber 18K6D10OPLA.
TRAVEL:

Travel and per diemare authorized in accordance with Federal

Travel Regul ations, Part 301-11, Per Diem All owances. Current per

diemrates were effective Cctober 1, 2002.

ACKNOW EDGVENT:

Pl ease acknow edge receipt of these instructions in your Mnthly
Report.

cc: N NGS - D. Zilkoski*
N NGS - S. M senhei nmer*
NNGS1L - G Mtchell
N NGS1x1 - R Zurfluh
N NGS11 - S. Cofer
N NGS2 - E. Carl son

N NGS21 - S. Frakes

N NGS21 - R Anderson

N NGS21 - E. Carl son

N NGS21 - D. Hendrickson*
N NGS22 - T. Sol er

N NGS3 - J. Bailey

N NGS4 - E. \Wade

N NGS4 - M Vor hauer

N NGS4 - D. Hoar

N NGS41 - W MlLenore

N NGS41 - J. Bl ackwel |

N NGS5 - R Snay

N NGS6 - N. Weston

N CSC - T. Gsborn

FGCS Menber s*

Cifford Mugnier, Louisiana State University

* first page only
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DATA TO BE SENT TO HEADQUARTERS RELATI NG TO
THE ADJUSTMENT PORTI ON OF
FBN CBN PRQIECTS

Free adjustnent in NAD 83 (UNI X run).
Plots of the free adjustnent created by running “plotres_pronpt.bsh”
on a UNI X server. Plots require a printer that supports postscript.
The output file (long.out) contains a list of residuals which nay be
sorted using the foll ow ng conmands:

vi | ong. out

:1,% !'sort +0.47 (sorts horizontal residuals)
:1,%$ !'sort +0.71 (sorts vertical residuals)

(OPTI ONAL) Constrai ned horizontal adjustnent hol ding NGS CORS
positions and el lipsoid heights.

Fi nal conbi ned Blue Book file (ASCII required) with *86* records
(GEQ D99) .

Fi nal description file (ASCII required.)
Final Gfile (ASCII required.)

OBSCHK out put.* **

CHKDDESC out put . *

OBSDES out put . *

* Any errors or warning nessages nust be expl ai ned.
** Errors relating to inconplete *86* records are acceptabl e.



